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1 .0 PURPOSE OF COMPLIANCE TEST 

The purpose of this head impact compliance test was to determine whether the 
subject vehicle, a 2004 Land Rover Freelander SE MPV, meets the performance 
requirements of FMVSS 201 U, Occupant Protection in Interior Impact - Upper Interior 
Head Impact Protection. 

Tests were conducted on April 20-21 , 2004 on a 2004 Land Rover Freelander 
SE MPV, manufactured by Land Rover in the UK. 

All tests were conducted in accordance with the U. S. Department of 
Transportation, National Highway Traffic Safety Administration's Laboratory Test 
Procedure TP-201U-01 dated April 3, 1998 and the corresponding MGA Research 
Corporation's FMVSS 201 U procedure number MGATP201U_FRAME#2 dated March 
20, 2003. 

All tests were conducted at MGA Research Corporation in Troy, Michigan and 
were performed by MGA engineers and technicians. The FMVSS 201 U impactor test 
machine was used to conduct the testing. Target locations were determined by using a 
Coordinate Measurement Machine in conjunction with the MGA EZ-Target™ program 
and MGA procedure MGATP201U_Test Series dated March 20, 2003. 
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2.0 COMPLIANCE TEST DATA SUMMARY 



The 2004 Land Rover Freelander SE MPV was equipped with A, B, C, and Rear- 
pillars, grab handles above ail doors except the driver, an adjustable seat belt anchor 
on each B-Pillar, a fixed seat belt anchor on each C-Pillar, front upper roof light 
console, center upper roof light, and cargo nets. 

Upon completion of targeting the test vehicle, ten (10) targets were chosen to be 
impacted based upon engineering judgment and certification test data provided by Land 
Rover. Targets were chosen which appeared most likely to give high HIC(d) values. 
The ten (10) targets chosen were: 



UR6 



AP1 


BP2 


SR2(A)-Left 


AP3 


BP3 


SR2(A)-Right 


BP1 


OP1 


UR5 



The 2004 Land Rover Freelander SE MPV tested does not appear to comply 
with the performance criteria for FMVSS 201 U. The HIC(d) measured using the Part 
572L (Free Motion Headform) was above 1000 for Target AP3 (Right). 



TABLE 2-1 
SUMMARY TABLE OF TEST RESULTS 
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VEH. MOD YR/MAKE/MODEL/BODY: 2004 Land Rover Freelander SE MPV 
VEH. NHTSA NO.: C40602 VIN: SALNY22254A4 12481 COLOR: White 
VEH. BUILD DATE: January. 2004 TEST DATES: April 20-21 . 2004 
TEST LABORATORY: MGA Research Corporation 

OBSERVERS: David Gotwals. Nicholas Brzuch. Georae Baker, Scott Kreiaer. 
Parrel I Steger 



TARGET 


VEHICLE 
SIDE 


HORIZONTAL 

ANGLE 

(deg) 


VERTICAL 

ANGLE 

(deg) 


VELOCITY 
(kph) 


HIC(d) 


FMH 
HIC 


IMPACT ON FMH 
(mm) 


Above 


Left/Right 


AP1 


Right 


109 


30 


24.0 


831 


880 


10 


5 Left 


AP3 


Right 


152 


31 


23.9 


1062 


1187 


15 


14 Right 


BP1 


Left 


270 


10 


23.9 


676 


675 


50 


11 Left 


BP2 


Right 


90 


3 


23.9 


714 


725 


7 


8 Left 


BP3 


Left 


270 


1 


23.7 


571 


536 


17 


3 Right 


OP1 


Right 


90 





23.9 


689 


693 


27 


4 Right 


SR2(A) 


Left 


270 


24 


23.9 


626 


609 


20 


10 Left 


SR2(A) 


Right 


90 


45 


24.1 


746 


768 


3 


14 Left 


UR5 


Right 


90 


36 


23.5 


589 


560 


54 





UR6 


Right 


90 


38 


23.6 


769 


799 


14 


12 Left 

I 



Above and left/right refers to the position relative to reference pt. where the target 
made contact with the Free Motion Headform. See the diagram below for details. 



RIGHT 
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POST TEST COMMENTS: 

The following description lists any post-test damage or other test observations 
for each target. 

AP3 Right: No visible damage. Apparent test failure. 
BP1 Left: B-Pillar trim was compressed into the side rail. 
BP2 Right: The seat belt anchorage cover was cracked during impact. 
SR2(A) Left: Slight headliner deformation. 
SR2(A) Right: The grab handle was compressed into the side rail. 
UR5 Right: The B-Pillar trim was compressed. 
No damage was observed for any other targets. 
REMARKS: 

The targets listed were impacted in the following order: 
Right: AP3, AP1, SR2(A), BP2, UR5, OP1, UR6 
Left: BP3,BP1,SR2(A) 

The 1 50 mm rule was observed for targets horizontal to each other and the 200 
mm rule was observed for vertical components. 



RECORDED BY: David G. Gotwals DATE: April 21 2004 
APPROVED BY: Helen A. Kaleto 
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TABLE 2-2 

GENERAL TEST AND VEHICLE PARAMETER DATA 

VEH. MOD YR/MAKE/MODEL/BODY: 2004 Land Rover Freelander SE MPV 

VEH. NHTSA NO.: C40602 VIN: SALNY22254A4 12481 COLOR: White 

VEH. BUILD DATE: January. 2004 TEST DATES: April 20-21 . 2004 

TEST LABORATORY: MGA Research Corporation 

OBSERVERS: David Gotwals. Nicholas Brzuch. George Baker, Scott Kreioer. Parrell 

Steger 

INTERIOR TRIM INFORMATION: A. B. C. and Rear-pillars, grab handles above 
all doors except the driver, an adjustable seat belt anchor on each B-Pillar. a fixed seat 
belt anchor on each C-Pillar. front upper roof light console, center upper roof light, and 
cargo nets. 
SUNROOF INFORMATION: 

Installed: Yes _X_ No 

Operation: Electric Manual 



ROLL-BAR INFORMATION: 






Installed: Yes 


X 


No 


Padded: Yes 


X 


No 


Braces: Yes 


X 


No 



GENERAL INFORMATION: 

Date Received: April 14. 2004 : Odometer Reading: 21 miles 

DATA FROM VEHICLE'S CERTIFICATION LABEL: 
Vehicle Manufactured By: Land Rover in the UK 

Date of Manufacture: January. 2004: VIN: SAL NY22254A4 12481 

GVWR: 2060 kg; GAWR FRONT: 1080 kg; 

GAWRREAR: 1120 kg 



DATA FROM TIRE PLACARD: 

Tire Pressure with Maximum Capacity Vehicle Load: 

FRONT: 207 kpa REAR:_207 kpa 

Recommended Tire Size: 215/65R16 
Recommended Cold Tire Pressure: 

FRONT: 207 kpa REAR:_207 kpa 

Size of Tire on Test Vehicle: 215/65R16 
Type of Spare Tire: 195/80R15 : Space Saver: X 
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Standard 



VEHICLE CAPACITY DATA: 

Type of Front Seats: Bench ; 

Number of Occupants: Front _2; 

VEHICLE CAPACITY WEIGHT (VCW) = 
No. of Occupants x 68 kg = 
Rated Cargo/Luggage Weight (RCLW) = 



Bucket 
Rear _3_; 



Split Bench 
TOTAL 5 



387 kg 
340 kg 
47 kg (difference) 



WEIGHT OF TEST VEHICLE AS DELIVERED AT LABORATORY: (with maximum 
fluids) 



Right Front = 
Left Front = 
TOTAL FRONT = 
% Total Weight = 



466.0 ko 

462.0 ko 

928.0 ka 

56.6 % 



TOTAL DELIVERED WEIGHT = 



Right Rear = 
Left Rear = 
TOTAL REAR = 
% Total Weight = 
1638.5 kg 



353.5 kg 

357.0 kg 

710.5 kg 

43.4 % 



CALCULATION OF VEHICLE'S TARGET TEST WEIGHT: 
Total Delivered Weight = 1638.5 kg 

Rated Cargo/Luggage Weight = 47.0 kg 
Target Test Weight = 1685.5 kg 



WEIGHT OF TEST VEHICLE: 

Right Front = 466.0 kg Right Rear = 376.5 kg 

Left Front = 461.5 kg Left Rear = 379.5 kg 

TOTAL FRONT = 927.5 ka TOTAL REAR = 756.0 kg 

% Total Weight = 55.0 % % Total Weight = 45.0 % 
TOTAL TEST WEIGHT = 1683.5 kg 

Weight of ballast secured in vehicle's cargo area = 47.0 kg 

TEST VEHICLE ATTITUDE: 

AS DELIVERED: Right Front 785.0 mm : Left Front 783.0 mm : 

Right Rear 795.0 mm : Left Rear 803.0 mm : 
Pitch Angle at Right Door Sill = 0.0 
Pitch Angle at Left Door Sill = 0.3 Rear higher 

Roll Angle at Front Bumper = 0.0 

Roll Angle at Rear Bumper = 0.5 Left higher 

FULLY LOADED: Right Front 782.0 mm : Left Front 788.0 mm : 

Right Rear 791.0 mm : Left Rear 789.0 mm : 
Pitch Angle at Right Door Sill = 0.2 Rear higher 
Pitch Angle at Left Door Sill = 0.4 Rear higher 

Roll Angle at Front Bumper = 0.2 Left higher 

Roll Angle at Rear Bumper = 0.5 Left higher 

AS TARGETED: Right Front 963.0 mm : Left Front 966.0 mm : 

Right Rear 971.0 mm : Left Rear 971.0 mm : 
Pitch Angle at Right Door Sill = 0.1 Rear higher 
Pitch Angle at Left Door Sill = 0.3 Rear higher 

Roll Angle at Front Bumper = 0.1 Left higher 

Roll Angle at Rear Bumper = 0.5 Left higher 

AS TESTED ON RIGHT SIDE: 

Pitch Angle at Right Door Sill = 0.1 Rear higher 

Pitch Angle at Left Door Sill = 0.3 Rear higher 

Roll Angle at Front Bumper = 0,1 Left higher 

Roll Angle at Rear Bumper = 0.5 Left higher 
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AS TESTED ON LEFT SIDE: 

Pitch Angle at Right Door Sill = 0.1 Rear higher 

Pitch Angle at Left Door Sill = 0.3 Rear higher 

Roll Angle at Front Bumper = 0.1 Left higher 

Roll Angle at Rear Bumper = 0.5 Left higher 

VEHICLE WHEELBASE = 2575 mm 

REMARKS: The seat travel distance was measured to be 234 mm for the driver front seat and 234 
mm for the passenger front seat. 



A RECORDED BY: David G. Gotwals DATE: April 15. 2004 

APPROVED BY: Helen A. Kaieto 



TABLE 2-3 
HORIZONTAL IMPACT ANGLE RANGE FOR A AND B PILLARS 

VEH. MOD YR/MAKE/MODEL/BODY: 2004 Land Rover Freelander SE MPV 

VEH. NHTSA NO.: C40602 VIN: SALNY22254A4 12481 COLOR: White 

VEH. BUILD DATE: January, 2004 TEST DATES: April 20-21. 2004 

TEST LABORATORY: MGA Research Corporation 

OBSERVERS: David Gotwals, Nicholas Brzuch. George Baker. Scott Kreiaer. Darrell Steaer 
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HORIZONTAL IMPACT ANGLE RANGE FOR A AND B PILLARS 





HORIZONTAL ANGLE 
SPECIFIED RANGE 


MINIMUM 
HORIZONTAL ANGLE 


MAXIMUM 
HORIZONTAL ANGLE 


A-PILLAR 


L 195°-255° 


L 


206.9° 


L 251.6° 


R 105°-165° 


R 


108.8° 


R 152.5° 


B-PILLAR 


L 195°-345° 


L 


195.0° 


L 278.0° 


R 15°-165° 


R 


82.4° 


R 165.0° 



MfKS DETERMINED USING THE PROCEDURES SPECIFIED IN S8.13.4.1 
REMARKS: 



^RECORDED BY: David G. Gotwals DATE: April 15.2004 
APPROVED BY: Helen A. Kaleto 



TABLE 2-4 
VERTICAL IMPACT ANGLE RANGES 



2-9 



VEH. MOD YR/MAKE/MODEL/BODY: 2004 Land Rover Freelander SE MPV 

VEH. NHTSA NO.: C40602 VIN: SALNY22254A4 12481 COLOR: White 

VEH. BUILD DATE: January. 2004 TEST DATES: April 20-21. 2004 

TEST LABORATORY: MGA Research Corporation 

OBSERVERS: David Gotwals. Nicholas Brzuch. Georae Baker, Scott Kreiqer. Darrell Steaer 



VERTICAL IMPACT ANGLE RANGES 







VERTICAL ANGLE 
SPECIFIED RANGE 


MINIMUM VERTICAL 
ANGLE 


MAXIMUM VERTICAL 
ANGLE 


FRONT HEADER 


FH1 


L 0°-50° 


L 0° 


L 50° 


R 0°-50° 


R 0° 


R 50° 


FH2 


L 0°-50° 


L 0° 


L 50° 


R 0°-50° 


R 0° 


R 50° 


SIDE RAIL 


SR1 


L 0°-50° 


L 0° 


L 40° 


R 0°-50° 


R 0° 


R 42° 


SR2(A) 


L 0°-50° 


L 0° 


L 24° 


R 0°-50° 


R 0° 


R 45° 


SR2(B) 


L 0°-50° 


L 0° 


L 24° 


R 0°-50° 


R 0° 


R 44° 


SR3-1 


L 0°-50° 


L 0° 


L 41° 


R 0°-50° 


R 0° 


R 41° 


SR3-2 


L 0°-50° 


L 0° 


L 38° 


R 0°-50° 


R 0° 


R 38° 


A-PILLAR 


AP1 


L -5°-50° 


L -5° 


L 30° 


R -5°-50° 


R -5° 


R 30° 


AP2 


L -5°-50° 


L -5° 


L 43° 


R -5°-50° 


R -5° 


R 43° 


AP3 


L -5°-50° 


L -5° 


L 31° 


R -5°-50° 


R -5° 


R 31° 



• 






VERTICAL ANGLE 
SPECIFIED RANGE 


MINIMUM VERTICAL 
ANGLE 


MAXIMUM VERTICAL 
ANGLE 


fe-PILLAR 


BP1 


L 


-10°-50° 


L 


-10° 


L 


10° 






R 


-10°-50° 


R 


-10° 


R 


9° 




BP2* 


L 


0°-50° 


L 


0° 


L 


3° 




R 


0°-50° 


R 


0° 


R 


3° 




BP3 


L 


-10°-50° 


L 


-10° 


L 


1° 




R 


-10°-50° 


R 


-10° 


R 


2° 




BP4 


L 


-10°-50° 


L 


-10° 


L 


-6° 




R 


-10°-50° 


R 


-10° 


R 


-6° 




OTHER PILLAR 


OP1* 


L 


0°-50° 


L 


0° 


L 


0° 




R 


0°-50° 


R 


0° 


R 


0° 




OP2 


L 


-10°-50° 


L 


-10° 


L 


0° 




R 


-10°-50° 


R 


-10° 


R 


0° 




UPPER ROOF 1 


0°-50 


0° 


50° 


• 


UPPER ROOF 2 


0°-50 


0° 


38° 


'UPPER ROOF 3 


0°-50 


0° 


37° 




UPPER ROOF 4 


0°-50 


0° 


41° 




UPPER ROOF 5 


0°-50 


0° 


36° 




UPPER ROOF 6 


0°-50 


0° 


38° 
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As determined using the Procedures specified in S8.1 3.4.2. Targets BP2 and OP1 are seat belt 
anchorage locations. 



RECORDED BY: David G. Gotwals DATE: April 14. 2004 
APPROVED BY: Helen A. Kaleto 



TABLE 2-5 
TARGET MEASUREMENTS 

VEH. MOD YR/MAKE/MODEL/BODY: 2004 Land Rover Freelander SE MPV 

VEH. NHTSA NO.: C40602 VIN: SALNY22254A412481 COLOR: White 

VEH. BUILD DATE: January. 2004 TEST DATES: April 20-21. 2004 

TEST LABORATORY: MGA Research Corporation 

OBSERVERS: David Gotwals. Nicholas Brzuch. George Baker. Scott Kreiaer, Darrell Steqer 
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Measurement 



M 



T° 



A1« 



W c 



A2 C 



U c 



Br 



Y> 



B2 C 



W° (right) 



A1° (right) 



T ° (right) 



A2° (right) 



V° (right) 



B1° (right) 



U ° (right) 



B2° (right) 



J/2 



D1 



D1/2 



D2 

D2/2 
■35D1 
.35D2 



Description 



Seat Fore/Aft Travel (Front seats) 



Horizontal < {CG-F1 (Left Seat) to (Right A-Piilar)} 



360° -T° 



Horizontal < {CG-2 (Left Seat) to (Left A-Piilar)} 



A2° = W° 



Horizontal < {CG-2 (Left Seat) to (Left B-Pillar)} 



B1° = U° 



Horizontal < {CG-R (Left Seat) to (Left B-Pillar)} 



B2° = V° 



Horizontal < (CG-F2 (Right Seat) to (Right A-Plillar}} 



A1° (right) = W° (right) 



Horizontal < {CG-F1 (Right Seat) to (Left A-Pillar)} 



360°-T° (right) 



Horizontal < {CG-R (Right Seat) to (Right B-Pillar)} 



B1° (right) = V° (right) 



Horizontal < {CG-F2 (Right Seat) to (Right B-Pillar)} 



B2° (right) = U° (right) 



A-Pillar {(Plane 3) - (Plane 5)} 



J-2 



Upper Roof {(Plane A) - (Plane B)} 



D1*2 



Upper Roof {(Plane C) - (Plane D)} 

D2 + 2 

■35xD1 

.35 x D2 



Left Side 



234.0 mm 



108.4° 



251. 6 £ 



206.9° 



206.9° 



278.0° 



278.0° 



195.0 C 



195.0 C 



381.6 mm 



190.8 mm 



Right Side 



234.0 mm 



152.5° 



152.5° 

251.2° 



108.8° 



165.0 C 



165.0* 



82.4 C 



82.4° 



379.4 mm 



189.7 mm 



2120.0 mm 



1060.0 mm 



1163.1 mm 
581.6 mm 

742.0 mm 

407.1 mm 
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Measurement 


Description 


Left Side 


Right Side 


N 


B-Pillar {(BPR) - (lowest point on daylight opening forward of B-Pillar)} 


495.4 mm 


497.8 mm 


N/2 


B-Pillar {(BP3) - (lowest point on daylight opening forward of B-Pillar)} 


247.7 mm 


248.9 mm 


N/4 


B-Pillar {(BP4) - (lowest point on daylight opening forward of B-Pillar)} 


123.9 mm 


124.5 mm 


Q 


O-Pillar (Plane 13 -Place 14) 


489.9 mm 


492.0 mm 


Q/2 


Q/2 


245.0 mm 


246.0 mm 


D 


R-Pillar (Point 7 - Point M) 


855.0 mm 


855.0 mm 


D/2 


D/2 


427.5 mm 


427.5 mm 


3D/7 


3xD/7 


366.4 mm 


366.4 mm 



As determined using the Procedures specified in S 10. 1-1 0.13. 



SgRP Locations (vehicle coordinates) 




Left (mm) 


Right (mm) 




X 


y 


z 


X 


y 


z I 


Front 


2339.0 


-345.0 


552.0 


2339.0 


345.0 


552.0 I 


Rear Row 


3140.0 


-390.0 


582.0 


3140.0 


390.0 


582.0 I 



SgRP Locations (world coordinates) 




Left (mm) 


Right (mm) 




X 


y 


z 


X 


y 


z 


Front 


2339.1 


-345.4 


551.3 


2339.6 


344.1 


551.3 


Rear Row 


3141.3 


-391.0 


579.6 


3141.8 


388.4 


579.6 



CG Locations (world coordinates) 




Left (mm) 


Right (mm) 




X 


y 


z 


X 


y 


Z 


CGF1 


2265.1 


-345.4 


1211.3 


2265.6 


344.1 


1211.3 


CGF2 


2499.1 


-345.4 


1211.3 


2499.6 


344.1 


1211.3 


CGR 


3301.3 


-391.0 


1239.6 


3301.8 


388.4 


1239.6 



REFERENCE FOR VEHICLE COORDINATE SYSTEM: 

Passenger door striker upper bolt hole (x, y, z) = (2459.8, 761 .4, 681 .0) 



RECORDED BY: David G. Gotwals DATE: April 15. 2004 
APPROVED BY: Helen A. Kaleto 



TABLE 2-6 
SUMMARY OF TARGETING RESULTS 

VEH. MOD YR/MAKE/MODEL/BODY: 2004 Land Rover Freelander SE MPV 

VEH. NHTSA NO.: C40602 V1N: SALNY22254A4 12481 COLOR: White 

VEH. BUILD DATE: January. 2004 TEST DATES: April 20-21 . 2004 

TEST LABORATORY: MGA Research Corporation 

OBSERVERS: David Gotw als, Nicholas Brzuch. Georae Baker. Scott Kreiqer. Darrell Steqer 
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SUMMARY OF TARGETING RESULTS 


Target 


Location (mm) 


Horizontal 
Angle (deg) 


Vertical 
Angle (deg) 


Relocation 
(Yes/No) 


Extension 

(# of 25 mm 
Spheres) 


Impact 
(Yes/No) 


X 


y 


z 


A-Pillar Left Side 


AP1 


2080.4 


-516.8 


1313.5 


251 


30 


No 


— 


No 


AP2 


1999.0 


-606.9 


1224.8 


207 


43 


No 


— 


No 


AP3 


1845.8 


-647.6 


1122.2 


207 


31 


No 


— 


No 


A-Pillar Right Side 


AP1 


2079.8 


-518.0 


1312.0 


109 


30 


No 


__ 


Yes 


AP2 


2000.1 


606.4 


1224.2 


152 


43 


No 


__ 


No 


AP3 


1847.7 


644.9 


1123.2 


152 


31 


No 





Yes 


B-Pillar Left Side 


BP1 


2591.8 


^78.5 


1380.4 


270 


10 


No 


.. 


Yes 


BP2 


2568.4 


-598.1 


1122.1 


270 


3 


No 


_ 


No 


BP3 


2516.6 


-604.4 


1133.0 


270 


1 


No 


— 


Yes 


BP4 


2607.6 


-654.0 


1010.2 


195 


-6 


No 


__ 


No 


B-PillarRig 


ht Side 


BP1 


2593.8 


477.2 


1381.9 


90 


9 


No 


— 


No 


BP2 


2568.9 


598.1 


1124.2 


90 


3 


No 


__ 


Yes 


BP3 


2516.4 


598.9 


1133.6 


90 


2 


No 


•>. 


No 


BP4 


2607.4 


655.2 


1010.4 


165 


-6 


No 


__ 


No 


Other Pillar Left Side 


OPR 


3384.1 


-476.6 


1407.3 


- 


- 


No 


— 


No 


OP1 


3413.4 


-616.4 


1153.8 


270 





No 


— 


No 


OP2 


3435.3 


-615.1 


1162.1 


270 





No 


- 


No 









SUMMARY OF TARGETING RESULTS 




Target 


Location (mm) 


Horizontal 
Angle (deg) 


Vertical 
Angle (deg) 


Relocation 
(Yes/No) 


Extension 

(# of 25 mm 
Spheres) 


Impact 
(Yes/No) 


X 


y 


z 


Other Pillar Right Side 




OPR 


3388.8 


473.0 


1408.5 


— 


— 


No 


— 


No 


OP1 


3418.3 


615.4 


1155.2 


90 





No 


— 


Yes 


OP2 


3434.6 


613.7 


1161.8 


90 





No 


— 


No 


Rear Pillar Left Side 


RP1 


3860.7 


-490.0 


1390.4 


Exempt from testing 


RP2 


3944.1 


-590.6 


1241.3 


Exempt from testing 


Rear Pillar Right Side 


RP1 


3868.8 


492.8 


1386.7 


Exempt from testing 


RP2 


3947.7 


587.1 


1237.4 


Exempt from testing 


Front Header Left Side 


FH1 


2006.5 


-403.5 


1339.6 


180 


50 


No 


— 


No 


FH2 


1982.1 


-254.4 


1344.4 


180 


50 


No 


— 


No 


Front Header Right Side 


FH1 


2003.9 


396.1 


1340.8 


180 


50 


No 


— 


No 


FH2 


1979.0 


245.5 


1345.9 


180 


50 


No 


— 


No 


Side Rail Left Side | 


SR1 


2231.1 


-497.0 


1357.4 


- 


— 


Yes 


— 


I 


REL 


2230.0 


-459.3 


1368.9 


270 


40 


— 


2 


No | 


SR2(A) 


2379.4 


-491.4 


1371.6 


— 


— 


Yes 


— 


Yes 


REL 


2379.1 


-505.3 


1359.6 


270 


24 


— 


1 


No 


SR2(B) 


2291.1 


-492.8 


1365.2 


- 


- 


Yes 


— 


__ 


REL 


2290.6 


-510.4 


1349.6 


270 


24 


— 


1 


No 


SR3-1 


2968.4 


-487.4 


1372.0 


270 


41 


No 


— 


No 


SR3-2 


3197.7 


-487.2 


1376.9 


270 


38 


No 


— 


No 


Side Rail Ri 


ght Side 


SR1 


2229.1 


488.2 


1344.2 


~ 


- 


Yes 


— 


™ 


REL 


2205.8 


494.2 


1338.2 


90 


42 


— 


1 


No 


SR2(A) 


2379.0 


495.3 


1370.7 


- 


— 


Yes 


— 


Yes 


i REL 


2425.4 


485.4 


1357.8 


90 


45 


— 


2 


No 


SR2(B) 


2293.0 


494.9 


1366.0 


— 


— 


Yes 


— 


— 


REL 


2295.7 


486.1 


1339.0 


90 


44 


- 


2 


No 



2-14 



2-15 



SUMMARY OF TARGETING RESULTS 




Target 


Location (mm) 


Horizontal 
Angle (deg) 


Vertical 
Angle (deg) 


Relocation 
(Yes/No) 


Extension 

(# of 25 mm 

Spheres) 


Impact 
(Yes/No) 


X 


y 


z 


SR3-1 


2965.1 


487.3 


1375.1 


90 


41 


No 


— 


No 


SR3-2 


3199.0 


484.0 


1380.5 


90 


38 


No 


— 


No 




Rear Header Left Side 


RH 


3907.5 


-390.8 


1387.0 


Exempt from testing. 




Rear Header Right Side 


RH 


3902.7 


387.6 


1389.3 


Exempt from testing. 




Upper Roof Left Side 




UR1 


2240.1 


-396.4 


1390.8 


270 


50 


No 


— 


No 


UR2 


2593.1 


-393.4 


1414.1 


270 


38 


No 


- 


No 


UR3 


3387.3 


-397.8 


1447.5 


270 


37 


No 


- 


No 




Upper Roof Right Side 




UR4 


2242.6 


398.2 


1390.6 


90 


41 


No 


- 


No 


UR5 


2595.0 


390.8 


1414.0 


90 


36 


No 


- 


Yes 


UR6 


3396.5 


396.3 


1450.0 


90 


38 


No 


~ 


Yes 


As determin 


ed using t 


he Proced 


ures spec 


tied in S1 0.1 


■10.13. 









REMARKS: Targets RP1 , RP2, and RH on both sides were determined to be located greater than 600 mm 
behind the rearmost SgRP. Therefore, these targets are exempt from testing. 



RECORDED BY: David G. Gotwals DATE: April 15.2004 
APPROVED BY: Helen A. Kaleto 
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MICHIGAN OPERATIONS 

DATE: 3/20/03 

SUPERCEDES: MGATP20IU FRAME ?2.4 



DOC. NO.: MGATP20ll_FRA\lh =2 
REVISION NO.: 5 
PAGE 9 OF 9 



SUMMARY OF FMVSS 201 U TEST 
JOB/NHTSA NO: Cx*\r\-<*>\*T- VEHICLE YR/MAKE/MODEL: ^o^/l^X tlc^rf free \<«*M s 
GENERAL TEST PARAMETERS: Test Number: A 

Target (Vehicle Side): left/rtgf p ^1 Temperature: 

_ Humidity: 3 ^ 



MGA Test Reference No.: Pn^OHZ 
Approach Angles: 



Horizontal /°*7 
Vertical 3& 



1? 



■W© 



Time of Test: fjjgg am/^rp) 
FMH Serial No: 35 



TEST RESULTS: 



HIC(d) 


HIC 


At (msec) 


Velocity (kph) 


Impact location on FMHJgirn) 


Above Pt. 


^eftfljjgjtfPt. 


g3| 


<g>fco 


G.\ 


m,o 


(0 


y^Si — 
5 



INSTRUMENTAL INFORMATION: (all accelerometers are Endevco 7264-2000) 



Axis 


Channel 


Serial No. 


DLR Vaiue 


AV Pre-Test 


AV Post-Test 


K 


5 


X35V* 


-It** 


u*i<* 


l.*j 


1 


C. 


"*?>$<) <f 


-»v.| 


/.»s 


<*33 


e 


? 


*yL$z>^ 


#Y<3 


ii*?fe 


i.5l 



REMARKS (Summary of test, damage, non-compliance, invalid test, etc.): 

Recorded By: 4ZZL&J£g£zz. Approved By*: AJjr J^^kLt ; , UxLao Date: gjg "*/ 
*Only necessary for NHTSA (Government) Compliance testing. 



Customer: LAND ROVER 

Test# 2 

FM4092 

Additional Desc: N/A 



FMH 
G04I7-001.7 

Vehicle Program : FREELANDER 



HIC(d) = 831, HIC = 880, Delta T = 5.1 msec 



3-5 



Model Year: 2004 

Target: API 

Vehicle Side: Right 

Horz/Vert Angle: 109/30 



160 

140 

120 

100 

80 

60 

40 

20 



Max Resultant = 151.1 g's @ 23.4 mm 



5 10 15 20 

Resultant (g's) vs. Displacement (mm) 



























y^ 










/ 












/ 














/ 












/ 


/ 












/ 























25 



30 



160 

140 

120 

100 

80 

60 

40 

20 
n 






Max Resultant 


= 151.1 g@ 4.3 msec 

























































































































































6 8 10 12 

Resultant Accel (g's) vs. Time (msec) 



14 



16 



18 



Customer: LAND ROVER 

Test# 2 

FM4092 

Additional Desc: N/A 



FMH 
G04I7-001.7 

Vehicle Program : FREELANDER 



HIC(d) = 831, HIC = 880, Delta T = 5.1 msec 
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Model Year: 2004 
Target: API 

Vehicle Side: Right 
Horz/Vert Angle: 109/30 



20 

-20 
-40 
-60 
-80 
100 
120 
140 
1*fi 


Max Acceleration =-.3 g's @ msec, Min Acceleration - - 


1 49.4 g's @ 


4.2 msec 
































































/ 




















































/ 


















/ 

































6 8 10 12 

Accel X (g's) vs. Time (msec) 



14 



16 



18 



-1 



Max Acceleration = 7.8 g's @ 3.8 msec, Min Acceleration = -.3 g's @ 14.3 msec 



































































































f\ 






■ * 












\ 


















V \ 












\l 








u /J 


















xy 






^y-J 





6 8 10 12 

Accel Y (g's) vs. Time (msec) 



14 



16 



18 



k 



§ 



* 



Customer: LAND ROVER 
Test# 2 

FM4092 

Additional Desc: N/A 



FMH 
G04I7-001.7 

Vehicle Program : FREELANDER 

Test Date: 4/20/04 

HIC(d) = 83 1, HIC = 880, Delta T ~ 5.1msec 
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Model Year: 2004 

Target: API 

Vehicle Side: Right 

Horz/Vert Angle: 109/30 



-5 
-10 
-15 

-20 
-25 
-30 
-35 
-40 
-45 



Max Acceleration ~-.9 g"s @ .1 msec, Min Acceleration = -42.4 g*s @ 5.9 msec 























V, 


















/ 
























































































A 


















f 




















/ 




















' 













6 8 10 12 14 

Accel Z (g's) vs. Time (msec) 



16 



18 



20 



30 
25 
20 
15 


Max 


Velocity = 24. 1 kph @ 106.4 msec, Impact Velocity = 24.0 kph 














, 










/ 








10 




/ 








5 




/ 










/ 

















s 












in 













50 



100 150 

Velocity (kph) vs. Time (msec) 



200 



250 



Customer: LAND ROVER 

Test# 2 

FM4092 

Additional Desc: N/A 



FMH 

G04I7-001.7 

Vehicle Program : FREELANDER 



HIC(d) = 831, HIC = 880, Delta T = 5.1 msec 
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Model Year: 2004 

Target: API 

Vehicle Side: Right 

Horz/Vert Angle: 109/30 



"10 






Max Displacement = 26.8 mm @ 7.1 msec 


























25 




10 




/ 


' 














1 s 




/ 
















10 




/ 
















5 









































-5 





















6 8 10 12 

Displacement (mm) vs. Time (msec) 



14 



16 



18 



3-9 




I t mH ltHtltW H HH UHlH HHHW* 



immmmmmt 



WHiHiHiiim awa 



3-10 




3-11 




342 




3-13 




3-14 




m 



::m{:ii-i:!J:if:fi:J«:«::ti»:::::::-: 



3-15 




3-18 




3-17 



MICHIGAN OPERATIONS 

DATE: 3/20/03 

SUPERCEDES: MGATP201U FRAME #2.4 



DOC. NO.: MGATP20IU.KRAME til 
REVISION NO.: 5 
PAGE 9 OF 9 



SUMMARY OF FMVSS 201 U TEST 

JOB/NHTSA NOt ^Vfcko'Z- VEHICLE YR/MAKE/MODEL: 2c&/ i-WO fo»£^ fveezs y**. 



GENERAL TEST PARAMETERS: 

Target (Vehicle Side): lefgfjgh p /)P'3 
MGA Test Reference No,: yi^WC^f 
Approach Angles: Horizontal I6~Z- 

Vertical 3f 



Test Number: 



Temperature: Zf 
Humidity: £*-/ 



■R(g? 



Time of Test: fO */& ^ rfl/pm 
FMH Serial No: 33 



TEST RESULTS: 



HIC(d) 


HIC 


At (msec) 


Velocity (kph) 


Impact location on FMH (mm) 


Above Pt. O 


Lefj/^igfjt Pt. O 


tafcZ 


wen 


J'-s 


zs°i 


IS 


Hi 



INSTRUMENT AION INFORMATION: (all accelerometers are Endevco 7264-2000) 



Axis 



X 



J- 



-z- 



Channel 



s. 



i 



Serial No. 



T W*7 



S^iK 



~~3%3S3 



DLR Value 



Ho 7-3 



f©M 



«?7,( 



AV Pre-Test 



/(-?<£> 



(23 



US/ 



REMARKS (Summary of test, damage, non-compliance, invalid test, etc.): ,_ 



^&£T fetcu*£*. 




Recorded By:, 



Approved By*: 



*Only necessary for NHTS A (Government) Compliance testing. 



AV Post-Test 



l<lQ 



i-23 



1^1 




Date: 



: 9/6*4* 



'&y 
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Customer: LAND ROVER 

Test# 1 

FM4091 

Additional Desc: N/A 



FMH 

GO4I7-0OL7 

Vehicle Program : FREELANDER 



HIC(d) - 1062, HIC = 1187, Delta T = 4.5 msec 



Model Year: 2004 

Target: AP3 

Vehicle Side: Right 

Horz/Vert Angle: 152/31 



200 

180 

160 

140 

120 

100 

80 

60 

40 

20 









Max Resultant = 180.5 g's @ 20.1 mm 



















_x\/ 


~"\ 






/ 




\ 










\ 






/ 




1 








/ 










/ 


/ 




/ 






/ 






/ 




/ 



















10 15 

Resultant (g's) vs. Displacement (mm) 



20 



25 




Max Resultant = 180.5 g @ 3.6 msec 



4 6 

Resultant Accel (g's) 



8 10 

vs. Time (msec) 



12 



14 



16 
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FMH 

G04I7-001.7 



Customer: LAND ROVER 

Test# 1 

FM4091 

Additional Desc: N/A 



Vehicle Program : FREELANDER 



Model Year: 2004 

Target: AP3 

Vehicle Side: Right 

Horz/Vert Angle: 152/31 







HIC(d) = 1062, HIC = 1 187, Delta T = 


4.5 msec 








20 



Max Acceleration =-.2 g's @ msec, Min Acceleration = -174.7 g's @ 3.5 msec 




































1 I 1 — — ■ 




-20 

-40 

-60 

-80 

-100 

-120 

-140 

-160 

-180 

( 
































s 
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^ A 


















^\y 
















) 2 4 6 8 10 12 14 16 

Accel X (g's) vs. Time (msec) 


25 
20 
15 
10 
5 

-5 


Max Acceleration = 21.6 g's @ 4.9 msec, Min Acceleration = -2.3 g's @ 13.5 msec 
























































































-^\A 


A A/ 














\" \S ' 


V 


v V 




) 2 4 6 8 10 12 14 1 

Accel Y (g's) vs. Time (msec) 


6 
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Customer: LAND ROVER 

Test# 1 

FM4091 

Additional Desc: N/A 



FMH 

G04I7-001.7 

Vehicle Program : FREELANDER 

Test Date: 4/20/04 

HIC(d) = 1 062, HIC = 1 1 88, Delta T° 4,5 msec 



Model Year: 2004 

Target: AP3 

Vehicle Side: Right 

Horz/Vert Angle: 152/31 



Max Acceleration = 7.7 g"s @ 11.1 msec, Min Acceleration = -48 g"s @ 4.2 msec 




6 8 10 12 

Accel Z (g's) vs. Time (msec) 



18 



30 
25 
20 
15 
10 



-5 



-10 



-15 



Max Velocity = 24 kph @ 86 msec, Impact Velocity = 23.9 kph 





















































J 














v / 


\ 








VJ 




V 













50 



100 150 

Velocity (kph) vs. Time (msec) 



200 ■ 



250 
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Customer; LAND ROVER 

Test# 1 

FM4091 

Additional Desc: N/A 



FMH 

G04I7-001.7 

Vehicle Program : FREELANDER 



HIC(d) = 1062, HIC = 1 187, Delta T = 4.5 msec 
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Model Year: 2004 

Target: AP3 

Vehicle Side: Right 

Horz/Vert Angle: 152/31 



25 






Max Displacement = 23.6 mm @ 6 


msec 






















20 
15 

10 
5 
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4 6 8 10 

Displacement (mm) vs. Time (msec) 



12 



14 



16 
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MICHIGAN OPERATIONS 

DATE: 3/20/03 

SUPERCEDES: MGATP201U FRAME #2.4 



DOC. NO.: MGATP20I U_KRAMH #2 
REVISION NO.: 5 
PAGE 9 OF 9 



SUMMARY OF FMVSS 201 U TEST 

JOB/NHTSA NO: CVOcerz_ VEHICLE YR/MAKE/MODEL: fepV CSbwp/tcuGt^ &&& to*ebu 

GENERAL TEST PARAMETERS: Test Number: ^V 

Target (Vehicle Side)(Sp-ight "^H Temperature: Zig> °F^cT) 

MGA Test Reference No.: f^VgyK Humidity: VZ— % 

Approach Angles: Horizontal Zr?o ° Time of Test: I *3£> a nggm) 



Vertical (O 



FMH Serial No: 3^ 



TEST RESULTS: 



HiC(d) 


HIC 


At (msec) 


Velocity (kph) 


Impact location on FMH (rnm) 


Above Pt. 


(L^feBJPt. 


G~?C 


GTS 


6.-Z- 


ZS.1 


So 


If 



INSTRUMENT AION INFORMATION: (all accelerometers are Endevco 7264-2000) 



Axis 


Channel 


Serial No. 


DLR Value 


AV Pre-Test 


AV Post-Test 


f 


< 


^\S^9Z3 


-iotJ 


Ito 


Ito 


Y 


^ 


"^SSSi/tf 


<3^.5 


l-ti 


I.Z-3 


1^ 


7 


^s5/<? 


96. "7 


K<Si 


l-Sj 



REMARKS (Summary of test, damage, non-compliance, invalid test, etc.): 



l*>~P*cc/tx ^*7it/~t u rtS> <S>»/ye&2&(kP j^rrz> -771&- S/^<^- JZ&'t^ 



Recorded B, 




Approved By* xxJk^Q^C<, ^S^iix^o Date: y/?, 



£* 



♦Only necessary for NHTS A (Government) Compliance testing. 



Customer; LAND ROVER 

Test# 9 

FM4099 

Additional Desc: N/A 



FMH 
G04I7-001.7 

Vehicle Program : FREELANDER 



HIC(d) = 676, HIC = 675, Delta T = 6.2 msec 
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Model Year: 2004 

Target: BP1 

Vehicle Side: Left 

Horz/Vert Angle: 270/10 



140 



120 



100 



80 



60 



40 



20 



Max Resultant = 132.5 g's @ 42.6 mm 
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10 15 20 25 30 35 

Resultant (g's) vs. Displacement (mm) 



40 



45 



50 



140 




Max Resultant = 


= 132.5 g@ 7.2 msec 




















120 






























100 
80 










































60 
40 






















., 




















20 
n 





























5 10 15 20 

Resultant Accel (g's) vs. Time (msec) 



25 



30 



Customer: LAND ROVER 

Test# 9 

FM4099 

Additional Desc: N/A 



FMH 
G 0417-00 1.7 

Vehicle Program : FREELANDER 



HIC(d) = 676, HIC = 675, Delta T = 6.2 msec 
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Model Year: 2004 

Target: BP1 

Vehicle Side: Left 

Horz/Vert Angle: 270/10 



Max Acceleration =-.6 g's @ msec, Min Acceleration = -130.3 g's @ 7 msec 




10 15 20 

Accel X (g's) vs. Time (msec) 



30 



Max Acceleration = 4.9 g's @ 12 msec, Min Acceleration = -9.2 g's @ 6.4 msec 




10 15 20 

Accel Y (g's) vs. Time (msec) 



25 



30 
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& 



Customer: LAND ROVER 

Test# 9 

FM4099 

Additional Desc; N/A 



25 
20 
15 
10 



-5 



-10 



FMH 
G04I7-001.7 

Vehicle Program : FREELANCER 

Test Date: 4/21/04 

HIC(d) - 676, HIC - 675, Delta T= 6.2 msec 



Model Year: 2004 

Target: BP1 

Vehicle Side: Left 

Horz/Vert Angle: 270/1 



Max Acceleration = 5.3 g f s @ 22 msec, Min Acceleration = -33.5 g's @ 9.7 msec 




10 15 20 

Accel Z (g's) vs. Time (msec) 



Max Velocity = 24 kph @ 109.3 msec, Impact Velocity - 23.9 kph 




50 



100 150 

Velocity (kph) vs. Time (msec) 



200 



250 
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Customer: LAND ROVER 

Test# 9 

FM4099 

Additional Desc: N/A 



FMH 
G04I7-001.7 

Vehicle Program : FREELANDER 



HIC(d) = 676, HIC = 675, Delta T = 6.2 msec 
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Model Year: 2004 

Target: BP1 

Vehicle Side: Left 

Horz/Vert Angle: 270/10 



50 




Max Displacement = 47.8 mm @ 10.8 msec 
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Displacement (mm) vs. Time (msec) 
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MICHIGAN OPERATIONS 

DATE: 3/20/03 

SUPERCEDES: MGATP201U FRAME #2.4 



DOC. NO.: MGATP20IU_KRAME »2 
REVISION NO.: 5 
PAGE 9 OF 9 



SUMMARY OF FMVSS 201 U TEST 
JOB/NHTSA NO: 6W? -<*>/.» VEHICLE YR/MAKE/MODEL: X* 1 * / h** Kwtrf fnusUvdar 

GENERAL TEST PARAMETERS: Test Number: fj 

Target (Vehicle Side): left/right ) B>P* Temperature: *f °F/°C 

MGA Test Reference No.: F'WflfrV Humidity: ?l % 

Approach Angles: Horizontal ^O ° Time of Test: £jff 

Vertical 3 ° FMH Serial No: 35" 



_am/jSrrp 



TEST RESULTS: 



HIC(d) 


HIC 


At (msec) 


Velocity (kph) 


Impact location on FMH (jam) 


Above Pt. 


(LetVpjffi. Pt. 


W 


7^3» 


S-t 


-z^-^ 


7 


<5 



INSTRUMENT AION INFORMATION: (all accelerometers are Endevco 7264-2000) 



Axis 


Channel 


Serial No. 


DLR Value 


AV Pre-Test 


AV Post-Test 


k 


S 


7aS*»V 


-?/*«* 


\.ta 


/.<^D 


V 


(o 


Jfcs^? 


?</,/ 


i-t* 


/.o 


2 


1- 


^fcjea 


ay. s 


1-&I 


,.s/ 



REMARKS (Summary of test, damage, non-compliance, invalid test, etc,):,. 



Sefif €&z^ /frjufoAJ^Ge- cove*- <^^ &Jbaa&D ouiunx* \~tfficr 



Recorded By: (// 




Approved Bv*: <\jzSbA2. jf oOArP ate: <//&>/<*/ 



*Only necessary for NHTSA (Government) Compliance testing. 



FMH 

G04I7-001.7 
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Customer: LAND ROVER 

Test# 4 

FM4094 

Additional Desc: N/A 



Vehicle Program : FREELANDER 



Model Year: 2004 

Target: BP2 

Vehicle Side: Right 

Horz/Vert Angle: 90/3 









HIC(d) = 7 14, HIC = 725, Delta T = 


5.4 msec 












140 


Max Resultant = 135.7 g's @ 24.4 mm 
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Resultant (g's) vs. Displacement (mm) 
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Max Resultant = 135.7 g @ 4 msec 
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Resultant Accel (g's) vs. Time (msec) 



Customer: LAND ROVER 

Test# 4 

FM4094 

Additional Desc: N/A 



20 



-20 

-40 

-60 

-80 

-100 

-120 

-140 



FMH 

G04I7-001.7 

Vehicle Program : FREELANDER 



HIC(d) - 7 14, HIC = 725, Delta T = 5.4 msec 
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Model Year: 2004 

Target: BP2 

Vehicle Side: Right 

Horz/Vert Angle: 90/3 



Max Acceleration = 1 g's @ msec, Min Acceleration = -132.4 g's @ 3.8 msec 
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10 15 

Accel X (g's) vs. Time (msec) 



20 



25 



Max Acceleration = 3.1 g's @ 4.1 msec, Min Acceleration = -6 g's @ 7 msec 




10 15 

Accel Y (g's) vs. Time (msec) 



25 
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?) 



Customer: LAND ROVER 

Test# 4 

FM4094 

Additional Desc: N/A 
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FMH 
G04I7-001.7 

Vehicle Program : FREELANDER 

Test Date: 4/20/04 

HIC(d) = 714, fflC = 725, Delta T - 5.4 msec 



Model Year: 2004 

Target: BP2 

Vehicle Side: Right 

Horz/Vert Angle: 90/3 



Max Acceleration = .2 g's @ 25.3 msec, Min Acceleration = -38.7 g's @ 6.7 msec 
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Accel Z (g's) vs. Time (msec) 
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Max Velocity = 24 kph @ 87.7 msec, Impact Velocity = 23.9 kph 
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100 150 

Velocity (kph) vs. Time (msec) 



200 
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Customer: LAND ROVER 

Testtf 4 

FM4094 

Additional Desc: N/A 



FMH 

G04I7-00L7 

Vehicle Program : FREELANDER 



HIC(d) = 7 14, HIC = 725, Delta T = 5.4 msec 
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Model Year: 2004 

Target: BP2 

Vehicle Side: Right 

Horz/Vert Angle: 90/3 



35 




Max Displacement = 33.9 mm @ 


8.7 msec 
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Displacement (mm) vs. Time (msec) 
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MICHIGAN OPERATIONS 

DATE: 3/20/03 

SUPERCEDES: MGATP20lU_FRAME #2.4 



DOC. NO.: MGATP20IU_FRAMK»2 
REVISION NO.: 5 
PAGE 9 OF 9 



SUMMARY OF FMVSS 201U TEST 

JOB/NHTSA NO: CJ/D6&1— VEHICLE YR/MAKE/MODEL: 2pQY OfrO rt&Ufr— fie& &sfr«**-~ 



GENERAL TEST PARAMETERS: 
Target (Vehicle Side)<@right (&f~^> 



MGA Test Reference No.: (2*Wg9 6 
Approach Angles: Horizontal l~?o 



Vertical 



Test Number: 
Temperature: . 
Humidity: 3 ( 



6 



l~9 



Time of Test: U-^ ^ gbVpm 
FMH Serial No: 36 



TEST RESULTS: 



HIC(d) 


HIC 


At (msec) 


Velocity (kph) 


Impact location on FMH (mm) 


Above Pt. 


Lef^ign) Pt. O 


57/ 


S3, 


7-t 


ZZ-1 


11 


3 



INSTRUMENTAION INFORMATION: (all accelerometers are Endevco 7264-2000) 



Axis 


Channel 


Serial No. 


DLR Value 


AV Pre-Test 


AV Post-Test 


I'T 1 1 

y 


s 


~^3fe n 7 


~ An 7.3 


\ia 


izo 


V 


G 


~T3?>/<?3 


/CO/V 


i.v3 


i^y 


— T 


"7 


~T3^s^3 


<?~?J 


LSI 


As/ 



REMARKS (Summary of test, damage, non-compliance, invalid test, etc.): ,_ 



Recorded By: 




Approved By 



*: ^fip/kQ^fateUDate: ^4^4, 



♦Only necessary for NHTS A (Government) Compliance testing. 



FMH 
G04I7-001.7 
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Customer: LAND ROVER 

Test# 8 
FM4098 

Additional Desc: N/A 



Vehicle Program : FREELANDER 



Model Year: 2004 
Target: BP3 

Vehicle Side: Left 
Horz/Vert Angle: 270/1 











HIC(d) = 571 


, HIC= 536, Delta T- 


7.6 msec 
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Max Resultant = 1 18.5 g's @ 33.1 mm 
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Resultant (g's) vs. Displacement (mm) 
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Max Resultant = 118.5 g @ 5.9 msec 












































































w 5 10 15 20 25 


Resultant Accel (g's) vs. Time (msec) 



Customer: LAND ROVER 

Test# 8 

FM4098 

Additional Desc: N/A 



FMH 
G04I7-001.7 

Vehicle Program : FREELANDER 



HIC(d) = 571, HIC = 536, Delta T = 7.6 msec 
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Model Year: 2004 

Target: BP3 

Vehicle Side: Left 

Horz/Vert Angle: 270/1 



20 



Max Acceleration =-.5 g's @ 


msec, Min Acceleration = -111.1 g's @ 5.9 msec 
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10 15 

Accel X (g's) vs. Time (msec) 



20 
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Max Acceleration = 4.4 g's @ 16.4 msec, Min Acceleration = -24.5 g's @ 6.7 msec 
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Accel Y (g's) vs. Time (msec) 



20 
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Customer: LAND ROVER , 

Test# 8 

FM4098 

Additional Desc: N/A 



FMH 
G04I7-001.7 

Vehicle Program : FREELANDER 

Test Date: 4/21/04 

HIC(d) = 571, HIC = 536, Delta T = 7.6 msec 
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Model Year: 2004 

Target: BP3 

Vehicle Side: Left 

Horz/Vert Angle: 270/1 



Max Acceleration =-1.5 g's @ 1.6 msec, Min Acceleration = -36.9 g's @ 7.4 msec 
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Accel Z (g's) vs. Time (msec) 
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Max Velocity = 23.7 kph @ 91.8 msec, Impact Velocity = 23.7 kph 




50 



100 150 

Velocity (kph) vs. Time (msec) 



Pagel of 2 
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FMH 

G04I7-001.7 



Customer: LAND ROVER 

Test# 8 
FM4098 
Additional Desc: N/A 



Vehicle Program : FREELANDER 



Model Year: 2004 

Target: BP3 

Vehicle Side: Left 

Horz/Vert Angle: 270/1 







HIC(d) = 571, 


HIC = 536, Delta T = 


- 7.6 msec 
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Max Displacement = 39.6 mm @ 10.2 msec 
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Displacement (mm) vs. Time (msec) 
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MICHIGAN OPERATIONS 

DATE: 3/20/03 

SUPERCEDES: MGATP201U_FRAME #2.4 



DOC. NO.: MGATP201U.FRAMK »2 

REVISION NO.: 5 

PAGE90F9 



SUMMARY OF FMVSS 201 U TEST 

JOB/NHTSA NO: O^/^'O^J / VEHICLE YR/MAKE/MODEL: 2o&* O^^Cqla^^ &i&e<-4* *e* 



GENERAL TEST PARAMETERS: 

Target (Vehicle Side): leWflgnt ) OP I 



MGA Test Reference No.: f^Ho c 1 C 
Approach Angles: Horizontal 5o 

Vertical fc> 



Test Number: Q_ 



Temperature: 7.Z- 
Humidity: 3 \ 



■F©» 



Time of Test: S--«3o a 
FMH Serial No: 3>6 



TEST RESULTS: 



HIC(d) 


HIC 


At (msec) 


Velocity (kph) 


Impact location on FMH (mm) 


Above Pt. 


Left^ig^ Pt. 


cm 


Gs^ 


GO 


VZQ 


Z-7 


_____ 



INSTRUMENT AION INFORMATION: (all accelerometers are Endevco 7264-2000} 



Axis 


Channel 


Serial No. 


DLR Value 


AV Pre-Test 


AV Post-Test 


K 


<T 


-S5STZ3 


-f£>Z-_5 


Lto 


|-Zo 


Y 


(C 


^3S5l£ 


9*3 


f-Z3> 


/■»5 


— ' /■ 

1^ 


"7 


-pass's 


93.-7 


/♦s/ 


AS/ 



REMARKS (Summary of test, damage, non-compliance, invalid test, etc.):,. 



///AzZ " Approved By*: rvTVQg^vQ \(Jm S)aie: i/te/o^ 



Recorded By: ^_ 

*Only necessary for NHTS A (Government) Compliance testing. 



Customer: LAND ROVER 

Test# 6 

FM4096 

Additional Desc: N/A 



FMH 
G04I7-001.7 

Vehicle Program : FREELANDER 



HIC(d) = 689, HIC - 693, Delta T = 6 msec 
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Model Year; 2004 

Target; OP1 

Vehicle Side: Right 

Horz/Vert Angle: 90/0 



140 



120 
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80 
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40 



20 



Max Resultant = 131.9 g's @ 21.3 mm 



y" 



10 15 20 25 

Resultant (g's) vs. Displacement (mm) 
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35 




Max Resultant = 131.9 g @ 3.6 msec 



5 10 15 

Resultant Accel (g's) vs. Time (msec) 
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Customer: LAND ROVER 

Test# 6 

FM4096 

Additional Desc: N/A 



FMH 

G04I7-001.7 

Vehicle Program : FREELANDER 



HIC(d) = 689, HIC = 693, Delta T = 6 msec 
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Model Year: 2004 

Target: OP1 

Vehicle Side: Right 

Horz/Vert Angle: 90/0 



20 

-20 
-40 
-60 
-80 
100 
120 


Max Acceleration = .6 g's @ 


msec, Min Acceleration = -128.9 g's @ 3.4 msec 



















































































10 15 

Accel X (g's) vs. Time (msec) 



20 



25 



Max Acceleration = 5.7 g's @ 5.3 msec, Min Acceleration = -1.7 g's @ 14.7 msec 
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10 15 

Accel Y (£s) vs. Time (msec) 



20 



25 



Customer: LAND ROVER 

Test# 6 

FM4096 

Additional Desc: N/A 



10 



-10 
-20 
-30 
-40 
-50 
-60 







FMH 
G04I7-001.7 

Vehicle Program : FREELANDER 

Test Date: 4/20/04 

HIC(d) = 689, HIC = 693, Delta T> 6 msec 
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Model Year: 2004 

Target: OP1 

Vehicle Side: Right 

Horz/Vert Angle: 90/0 



Max Acceleration - 62 g's @ 16.4 msec, Min Acceleration = -50.4 g's @ 5.8 msec 
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Accel Z (g's) vs. Time (msec) 



20 



25 



Max Velocity = 23.9 kph @ 90.4 msec, Impact Velocity = 23.9 kph 




50 



100 150 

Velocity (kph) vs. Time (msec) 



Page 1 of 2 



Customer: LAND ROVER 

Test# 6 

FM4096 

Additional Desc: N/A 



FMH 

G04I7-001.7 

Vehicle Program : FREELANDER 



HIC(d) - 689, HIC = 693, Delta T = 6 msec 
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Model Year: 2004 

Target: OP 1 

Vehicle Side: Right 

Horz/Vert Angle: 90/0 



35 
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Max Displacement = 30.3 mm @ 


8.5 msec 
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Displacement (mm) vs. Time (msec) 
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MICHIGAN OPERATIONS 

DATE: 3/20/03 

SUPERCEDES: MGATP201U FRAME #2.4 



DOC.NO.:MGATP20!U FRAME fl2 
REVISION NO.: 5 
PAGE 9 OF 9 



SUMMARY OF FMVSS 201 U TEST 

JOBNHTSA NO: QfOGm-Z- VEHICLE YR/MAKE/MODEL: 2e&1 Ufr& /ZQue>^ &x*,m i** . 

GENERAL TEST PARAMETERS: Test Number: )Q 

Target (Vehicle Side):(t<St5)ght t>d^/h Temperature: 7<, F/© 

MGA Test Reference No,: Pwltoo Humidity: 7 Z- % 

Approach Angles: Horizontal l^O ° Time of Test: 2-:^g. am^jffo 



Vertical 2 'f 



FMH Serial No: ^£> 



TEST RESULTS: 



HlC(d) 


HIC 


At (msec) 


Velocity (kph) 


Impact location on FMH (mm) 


Above Pt. 


(*l5igiif5>pt. 


6^ 


&07 


•6.S 


Z&A 


ZcD 


/o 



INSTRUMENTAION INFORMATION: (all accelerometers are Endevco 7264-2000) 



Axis 


Channel 


Serial No. 


DLR Value 


AV Pre-Test 


AV Post-Test 


/ 


<> 


Tss^w 


-11* & 


/ZO 


1 Z<D 


1 — f~ 

y 


& 


^5SS.5|<? 


9YJ 


Azs 


/•4T 


7^ 


7 


~J3GsS£- 


0*3 


/*/ 


/.&/ 



REMARKS (Summary of test, damage, non-com ptiance, invalid test, eta;):.. 



Recorded By: 




Approved Bv*: ib4lfifl*U.' LoMfl Date: y/Ztfjfr 



♦Only necessary for NHTS A (Government) Compliance testing. 



FMH 
G04I7-00L7 
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Customer LAND ROVER 
Test# 10 
FM4100 
Additional Dcsc: N/A 



Vehicle Program : FREELANDER 



Model Year. 2004 

Target: SR2(a) 

Vehicle Side: Left 

Horz/Vert Angle: 270/24 











HIC(d) = 626, HIC = 609, Delta T » 


6.8 msec 
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Max Resultant = 1 17.6 g's @ 26.4 mm 
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Resultant (gfs) vs. Displacement (mm) 
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Max Resultant = 1 17.6 g @ 4.6 msec 
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Resultant Accel (g's) vs. Time (msec) 
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Customer: LAND ROVER 

Test# 10 

FM4100 

Additional Desc: N/A 



FMH 

G04I7-001.7 

Vehicle Program : FREELANDER 



HIC(d) = 626, HIC = 609, Delta T = 6.8 msec 



Model Year. 2004 

Target: SR2(a) 

Vehicle Side: Left 

Horz/Vert Angle: 270/24 



Max Acceleration = .3 gfs @ msec, Min Acceleration = -1 16.4 g"s @ 4.6 msec 
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6 8 10 12 14 

Accel X (gfs) vs. Time (msec) 



16 
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Max Acceleration = 2.7 g"s @ 9.9 msec, Min Acceleration = -1.1 g*s @ 3.1 msec 




6 8 10 12 

Accel Y (g*s) vs. Time (msec) 
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Customer: LAND ROVER 

Test# 10 

FM4100 

Additional Desc: N/A 
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FMH 
G04I7-001.7 

Vehicle Program : FREELANDER 

Test Date: 4/21/04 

HIC(d) = 626, HIC = 609, Delta T = 6.8 msec 
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Model Year: 2004 

Target: SR2(a) 

Vehicle Side: Left 

Horz/Vert Angle: 270/24 





Max Acceleration = 


-.3 g's @ msec, Min Acceleration = -42.6 g's @ 7. 


3 msec 
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Accel Z (g's) vs. Time (msec) 
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Max Velocity = 24 kph @ 90.1 msec, Impact Velocity = 23.9 kph 
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Velocity (kph) vs. Time (msec) 
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Customer: LAND ROVER 
Test# 10 
FM4100 
Additional Desc: N/A 



FMH 

G04I7-001.7 

Vehicle Program : FREELANDER 



HIC(d) - 626, HIC = 609, Delta T = 6.8 msec 



Model Year: 2004 

Target: SR2(a) 

Vehicle Side: Left 

Horz/Vert Angle: 270/24 
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Max Displacement = 33.7 mm @ 9.2 msec 
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Displacement (mm) vs. Time (msec) 
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MICHIGAN OPERATIONS 

DATE: 3/20/03 

SUPERCEDES: MGATP201U^FRAME #2.4 



DOC. NO-: MGATP20IU„FRAMB« 
REVISION NO.: 5 
PAGE 9 OF 9 



SUMMARY OF FMVSS 201 U TEST 

JOB/NHTSA NO: C?&l~n-o°*-* VEHICLE YR/MAKE/MODEL: ft**j/M*A Hmr/ fWe UwAcr 

GENERAL TEST PARAMETERS: Test Number: 3 

Target (Vehicle Side): left/igR? %& * Temperature: 3v °F/°C 

MGA Test Reference No.: PhVol3 Humidity: P5 % 

Approach Angles: Horizontal ^° Time of Test: 2S<*2 anrgfg) 

y6 * • FMH Serial No: ^ 



Vertical 



TEST RESULTS: 



HIC(d) 


HIC 


At (msec) 


Velocity (kph) 


Impact location on FMH (mm) 


Above Pt. 


(tSjtaight Pt. 


7^6 


76J 


3.Q 


ZY/ 


"S 


H 



1NSTRUMENTAION INFORMATION: (all accelerometers are Endevco 7264-2000) 



Axis 


Channel 


Serial No. 


DLR Value 


AV Pre-Test 


AV Post-Test 


K 


9 


<7^5«*3 


-*>}.? 


\-Z<Z> 


\.-t& 


Y 


G> 


^5t(<p 


<K* 


its 


l.*-5 


1: 


f 


j- 3 ^«j/« 


«&? 


/,s/ 


I.S/ 



REMARKS (Summary of test, damage, non-compliance, invalid test, etc.): _ 



^fe ^•fo j/&v*&e~ i^25> a>z*<»/%te^^6&> ;**-& -tw^ ^s*?<? <&? <<. 




Recorded By: 



Approved By*: j\ HjjaQ'^ nftAfrPate: tf&#6y 



♦Only necessary for NHTSA (Government) Compliance testing. 



Customer: LAND ROVER 

Test# 3 

FM4093 

Additional Desc: N/A 



FMH 
G04I7-001.7 

Vehicle Program : FREELANDER 



HIC(d) - 746, HIC - 768, Delta T = 8.6 msec 



3-66 



Model Year: 2004 

Target: SR2(a) 

Vehicle Side: Right 

Horz/Vert Angle: 90/45 



140 

120 

100 

80 

60 

40 

20 









Max Resultant 


-126.6 g's© 


31.5 mm 
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10 15 20 25 

Resultant (g's) vs. Displacement (mm) 



30 



35 



140 

120 

100 

80 

60 

40 

20 









Max Resultant =* 126.6 g @ 6.8 msec 



\ 



4 6 8 10 

Resultant Accel (g's) vs. Time (msec) 



12 



14 



16 



Customer: LAND ROVER 

Test# 3 

FM4093 

Additional Desc: N/A 



FMH 
G04I7-001.7 

Vehicle Program : FREELANDER 



HIC(d) - 746, HIC = 768, Delta T= 8.6 msec 
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Model Year. 2004 

Target: SR2(a) 

Vehicle Side: Right 

Horz/Vert Angle: 90/45 



20 

-20 
-40 
-60 
-80 
100 
120 

1A(\ 


Max Acceleration =-.4 g's @ 


msec, Min Acceleration 


= -125.4 g's 


@ 6.8 msec 





































































































































6 8 10 

Accel X (g's) vs. Time (msec) 



12 



14 



16 



Max Acceleration = 4.7 g's @ 12.2 msec, Min Acceleration = -9 g's @ 5.8 msec 
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6 8 10 

Accel Y (g's) vs. Time (msec) 



12 



14 



16 
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Customer: LAND ROVER 

Test# 3 

FM4093 

Additional Desc: N/A 



FMH 
G04I7-001.7 

Vehicle Program : FREELANDER 

Test Date: 4/20/04 

HIC(d) - 746, HIC = 768, Delta T = 8.6 msec 



Model Year: 2004 

Target: SR2(a) 

Vehicle Side: Right 

Horz/Vert Angle: 90/45 



Max Acceleration = 5. 1 g*s @ 16.8 msec, Min Acceleration = -16.9 g's @ 7.7 msec 




6 8 10 12 

Accel Z (g's) vs. Time (msec) 





Max Velocity - 24.3 kph @ 105.6 msec, Impact Velocity - 24.1 kph 


30 
25 
20 
15 
















^\ 










\ 
















10 

5 



-5 
in 


























\ r 


x 








w 







50 



100 150 

Velocity (kph) vs. Time (msec) 



200 



250 
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Customer: LAND ROVER 

Test# 3 
FM4093 
Additional Desc: N/A 



FMH 
G04I7-001.7 

Vehicle Program : FREELANDER 



HIC(d) - 746, HIC = 768, Delta T = 8.6 msec 



Model Year; 2004 

Target: SR2(a) 

Vehicle Side: Right 

Horz/Vert Angle: 90/45 



35 
30 
25 
20 
15 
10 
5 

-5 







Max Displacement = 32.2 mm @ 7.9 msec 
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4 6 8 10 

Displacement (mm) vs. Time (msec) 



12 



14 



16 



3-70 




mnMUIIU M imHllll l HIIMII I IH t l i mil l l MI H MI> HMWH W «Hm tH>M> mH» ( HlW lM 



3-71 




u iMi rta ii mta Mw m t mmm H Mi i MM i inmiimwwamm 



3-72 




^»mmt iit «B iH Mi i mn t nnnnn»i i Him i HnwHmmi 



Tl B UHOni M Dl 



3-73 



MICHIGAN OPERATIONS 

DATE: 3/20/03 

SUPERCEDES: MGATP201U_FRAME#2.4 



DOC. NO-: MCATP201 UJ-'RAME #2 
REVISION NO.: 5 
PAGE 9 OF 9 



SUMMARY OF FMVSS 201 U TEST 

JOB/NHTSA NO: C^OGoZ- VEHICLE YR/MAKE/MODEL: "Znchj ts^o*0u6*- ffe&*** *&^ 

GENERAL TEST PARAMETERS: Test Number: d> 

Target (Vehicle Side): lefffgFfo I )<LS Temperature: ^M °fi(C? 

MGA Test Reference No.: f^VOHS Humidity: 5 / % 

Approach Angles: Horizontal 5o Time of Test: y-*k^> arnflgrn 

Vertical 3 ^> ° FMH Serial No: 3<g> 



TEST RESULTS: 



HIC(d) 


HIC 


At (msec) 


Velocity (kph) 


impact location on FMH (mm) 


Above Pt. O 


Left/Right Pt. 


£<S<? 


5<&o 


fi.f 


£s -s 


SY 


CD 



INSTRUMENTAL INFORMATION: (all accelerometers are Endevco 7264-2000) 



Axis 


Channel 


Serial No. 


DLR Value 


AV Pre-Test 


AV Post-Test 


X 


s 


TT3GK7 


-Ao73 


i?o 


(■*£> 


1 


Q 


~^33&/«?3 


/of./ 


M.5 


|.« 


I r-" 


7 


~^-ZC3&S 


<±u 


/-S> 


/.*/ 



REMARKS (Summary of test, damage, non-compliance, invalid test, etc..):. 




Recorded By: 



Approved By*: ]\> QgjQi, \ A^ Date: <^4^v 



♦Only necessary for NHTSA (Government) Compliance testing. 



Customer: LAND ROVER 

Test# 5 

FM4095 

Additional Desc: N/A 



FMH 
G04I7-001.7 

Vehicle Program : FREELANDER 



HIC(d) = 589, HIC = 560, Delta T - 8. 1 msec 
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Model Year; 2004 

Target: UR5 

Vehicle Side: Right 

Horz/Vert Angle: 90/36 



120 



100 



80 



60 



40 



20 



10 



Max Resultant - 1 14.2 g's @ 61.5 mm 
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20 30 40 50 

Resultant (g's) vs. Displacement (mm) 



60 



70 



120 




Max Resultant = 1 14.2 g @ 1 1 .8 msec 
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20 



























10 15 20 

Resultant Accel (g's) vs. Time (msec) 



25 



30 



Customer: LAND ROVER 

Test# 5 

FM4095 

Additional Desc: N/A 



FMH 
G04I7-001.7 

Vehicle Program : FREELANDER 



HIC(d) = 589, HIC - 560, Delta T - 8. 1 msec 
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Model Year: 2004 

Target: UR5 

Vehicle Side: Right 

Horz/Vert Angle: 90/36 



20 

-20 
-40 
-60 
-80 
100 
nn 


Max Acceleration = g's 


@ msec, Min Acceleration = -1 12.6 g's @ 11.8 msec 














^\ 









































































10 15 20 

Accel X (g's) vs. Time (msec) 



25 



30 



Max Acceleration = 8.4 g's @ 8.6 msec, Min Acceleration ~ -3.5 g's @ 14.3 msec 




10 15 20 

Accel Y (g's) vs. Time (msec) 



25 



Customer: LAND ROVER 

Test# 5 

FM4095 

Additional Desc: N/A 



FMH 
G04I7-001.7 

Vehicle Program : FREELANDER 

Test Date: 4/20/04 

HIC(d) = 589, HIC = 560, Delta T= 8.1msec 
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Model Year: 2004 

Target: UR5 

Vehicle Side: Right 

Horz/Vert Angle: 90/36 



Max Acceleration - 21.3 g's @ 13.2 msec, Min Acceleration = -9.7 g's @ 8.1 msec 




10 15 20 

Accel Z (g's) vs. Time (msec) 



Max Velocity = 23.7 kph @ 1 10.7 msec, Impact Velocity = 23.5 kph 




50 



100 150 

Velocity (kph) vs. Time (msec) 



200 



250 
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Customer: LAND ROVER 

Test# 5 

FM4095 

Additional Desc: N/A 
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., FMH 
l" \ ^0417-001,7 

^ Vehicle Program : ipEL^NDER* T . s : ; 



HIC(d) = 589, HIC = 560, Delta T = 8.1 msec 



Model Year: 2004 

Target: UR5 

Vehicle Side: Right 

Horz/Vert Angle: 90/36 



70 
60 
50 
40 
30 
20 
10 

m 




Max Displacement - 62.5 mm @ 13.2 msec 
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10 15 20 

Displacement (mm) vs. Time (msec) 



25 



30 
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MICHIGAN OPERATIONS 

DATE: 3/20/03 

SUPERCEDES: MGATP20 1 U FRAME #2.4 



DOC. NO.: MGATP20 1 U_FRAM I: 02 
REVISION NO.: 5 
PAGE 9 OF 9 



SUMMARY OF FMVSS 201 U TEST 
JOB/NHTSA HO\ £*4GG^Z =m VEHICLE YR/MAKE/MODEL: 2&Q 1 Ctf?vO Ao"&" 

GENERAL TEST PARAMETERS: 



Target (Vehicle Side): leffffjgh t) U v^G 
MGA Test Reference No.: fafJJOQ 1 
Approach Angles: Horizontal ^o 

Vertical 30 



Test Number: t 

Temperature: ^ V °F/gp 

Humidity: 3"? % 



Time of Test: 9: /*? (^ pm 
FMH Serial No: '^S 



TEST RESULTS: 



HIC(d) 


HIC 


At (msec) 


Velocity (kph) 


Impact location on FMH (mm) 


Above Pt. 


(Le^Right Pt. 


76°i 


7?<? 


5*) 


ZS-C 


I 4 / 


\z~* 



INSTRUMENTAION INFORMATION: (all accelerometers are Endevco 7264-2000) 



Axis 



Channel 



Serial No. 



DLR Value 



AV Pre-Test 



AV Post-Test 



JL 



£. 



~3&*w 



-lift 



\-Zo 



\.zo 



L 



c 



TS^if 



fa I 



£3 



l-«3 



Z^ 



"7 



TS£3g^ 



<3</,3 



l-Sl 



& 



REMARKS (Summary of test, damage, non-compliance, invalid test, etc.): 
At> I//S/&Z-& jP/P>1tf&^ 




Recorded By: 



^.Approved B v*: <yjk>Xl - Lo&Jto Date: V/k/g y 



*Only necessary for NHTS A (Government) Compliance testing. 
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Customer: LAND ROVER 

Test# 7 

FM4097 

Additional Desc: N/A 



FMH 
G04I7-001.7 

Vehicle Program : FREELANDER 



HIC(d) = 769, HIC = 799, Delta T = 5.9 msec 



Model Year: 2004 

Target: UR6 

Vehicle Side: Right 

Horz/Vert Angle: 90/38 



Max Resultant = 156.7 g's @ 51.9 mm 




10 



20 30 40 

Resultant (g's) vs. Displacement (mm) 



160 
140 
120 
100 

80 
60 
40 
20 








Max Resultant = 156.7 g @ 9.1 msec 
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^S 











5 10 15 

Resultant Accel (g's) vs. Time (msec) 



20 



25 



Customer: LAND ROVER 

Test# 7 
FM4097 
Additional Desc: N/A 



FMH 

G04I7-001.7 

Vehicle Program : FREELANDER 



HIC(d) = 769, HIC = 799, Delta T = 5,9 msec 
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Model Year: 2004 

Target: UR6 

Vehicle Side: Right 

Horz/Vert Angle: 90/38 



Max Acceleration =-.4 g's @ msec, Min Acceleration = -156.6 g's @ 9.1 msec 




10 15 

Accel X (g's) vs. Time (msec) 



20 



25 



Max Acceleration = 2.8 g's @ 8. 1 msec, Min Acceleration = -4.5 g's @ 18.1 msec 



-1 



-2 



-3 



-5 

































hflWvw^ 
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A j\A 






/vyv vv v Ayv 








v^ 


^y^ 
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10 15 

Accel Y (g's) vs. Time (msec) 



20 



25 
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Customer: LAND ROVER 

Test# 7 

FM4097 

Additional Desc: N/A 



FMH 
G04I7-001.7 

. Vehicle Program : FREELANDER 

Test Date: 4/21/04 

HIC(d) - 769, HIC^ 799, Delta T= 5.9 msec 



Model Year: 2004 

Target: UR6 

Vehicle Side: Right 

Horz/Vert Angle: 90/38 



Max Acceleration = 8.7 g's @ 1 1 .6 msec, Min Acceleration = -5.8 g's @ 4.4 msec 




10 15 

Accel Z (g's) vs. Time (msec) 



25 



Max Velocity = 23.8 kph @ 90.9 msec, Impact Velocity = 23.6 kph 




100 150 

Velocity (kph) vs. Time (msec) 



250 
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FMH 

G04I7-001.7 
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Customer: LAND ROVER 

Test# 7 
FM4097 
Additional Desc: N/A 



Vehicle Program : FREELANDER 



Model Year: 2004 

Target: UR6 

Vehicle Side: Right 

Horz/Vert Angle: 90/38 







HIC(d) = 769, H1C = 799, Delta T = 


= 5.9 msec 










60 




Max Displace 


ment = 54.7 mm @ 


11.3 msec 






50 
40 
30 
20 
10 











































































1V 5 10 15 


20 


25 


Displacement (mm) vs. Time (msec) 
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4.0 TEST EQUIPMENT LIST AND CALIBRATION INFORMATION 

The following section lists the test equipment for the compliance test series. Items marked 
with an asterisk are calibrated by an external lab. An additional summary table is given for the pre 
and post-test calibration data for the Free Motion Headforms. The temperature trace to confirm 
testing was conducted between 66°F and 78°F (19°C - 26°C) is included in Appendix A. 





TABLE 4-1 LIST OF ITEMS USED 






ITEM 


MANUFACTURER 
NAME 


MODEL # 


FUNCTION OF 
ITEM 


ACCURACY 


CAL. INTERNAL 


Head Drop Tower 
(includes test frame 
and DAS) 


MGA Research Corp. 


MGA-100-DC 


FMH Calibration 


N/A 


N/A 


Accelerometers 


Endevco 


7264-2000 


Acceleration 
Data 


±0.5% 


6 months 


•Digital Inclinometer 


Mitutoyo 


Pro 360 


Set Angle of 
FMH/Targeting 


0.1° 


Annual 


FMVSS 201 U Test 
Frame (includes the 
propulsion control 
system, actuator, 
test frame, and 
DAS) 


MGA Research Corp. 


MGA-100-FMH 


Test System 


N/A 


N/A 


Free Motion 
Headforms 


UTAMA 
UTAMA 
UTAMA 


035 
036 
038 


Test Device 


N/A 


Pre and Post-Test 
Series 


High Speed Video 


Kodak 


RO1000 


Record Event 


N/A 


N/A 


*FARO™ 


Faro Technologies 


S08059801273 


Targeting 


0.1 mm 


Annual 


Measuring Devices: 

- Tape Measure 

- Plumb Bobs 

- Protractor 


Stanley 

N/A 

Craftsman 


291 & 325 


Measurement 
Targeting 
FMH setup 
Horizontal 
Measurement 


1 mm 
N/A 
0.5° 


Annual 


•Vehicle Scale 
9804-022/9805-175 


Cardinal 


8950F 


Weighing 
Vehicle 


±.5 kg 


Annual 


* Scale 


Detecto 


AP-20 


Weigh FMH 
Head 


± 0.01 lb 


Annual 


Temperature 
Recorder 


Dickson 


TR-320 


Record 
Temperature 
and Humidity 


±1°C 
±1%RH 


Annual 
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TABLE 4-2 FMH CALIBRATION SUMMARY DATA SUMMARY TABLE 



FMH Serial # 


Weight 
(lbs) 


Temp 
(°C) 


% 
Humidity 


Peak 

Resultant 

Acceleration 

(G's) 


Peak 

Lateral 

Acceleration 

(G's) 


Unimodal 


Pre 


#35 


10.02 


24 


28 


236.4 


5.0 


Yes 


Post 


#35 


10.02 


25 


55 


244.9 


4.9 


Yes 


Pre 


#36 


10.03 


24 


28 


260.3 


9.1 


Yes 


Post 


#36 


10.03 


25 


55 


260.0 


7.9 


Yes 


Pre 


#38 


9.99 


25 


39 


252.8 


4.9 


Yes 


Verify (AP3) 


#38 


9.99 


24 


27 


250.7 


4.6 


Yes 


Post 


#38 


9.99 


25 


55 


249.7 


2.7 


Yes 



Calibration certificates and headform calibration information can be found in the P572L Performance 
Calibration report which accompanies this report. 



m 



ECORDED BY: David G. Gotwals DATE: April 21 .2004 
APPROVED BY: Helen A. Kaleto 
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16. FORMS....Continued 

LABORATORY NOTICE OF APPARENT TEST FAILURE TO OVSC 

FMVSS NO.: 201 U TEST DATE: fipOAt- l^.to&y 

LABORATORY: P^O/X 'Ve^ZAiUL W cc^t eo*^*^ 

CONTRACT NO.: DIM H3Z-q?-c- moos ; DELV. ORDER HO.: Crr^HZT-oY~p ^ H ^ 

LABORATORY PROJECT ENGINEER'S NAME: OftuiQ Gett^a^ 

TEST SPECIMEN DESCRIPTION: To^y ^/ e ^oaou&^ faj&sfrjadr*^ 

VEHICLE NHTSA NO.: Cft***- VIN: SQLWZZZ.SW/ ; 



MFR: /.y^QQoufcn. w r*f^ PC 



APPARENT TEST FAILURE DESCRIPTION: ^ -Villas 7te&?r jg (ftp?*) ? t^#r&n 

/S2- ftfVO 3 ' &&*&£> t&&£T~«J(&Y. "fife* CAC4LOCS17&0 tJ&i£> j**MZT - Cjtt-r&^sKclK U/K 
iQ6"Z- tAT yfrO irr/Vfcr U^GCrVY &C Z2> °) U-ptf. 

FMVSS REQUIREMENT, PARAGRAPH S : -rfte /t/c(A\ &«**.. a**- e*ct+r> «**> ut^s 

■tt, 
NOTIFICATION TO NHTSA (COTR): f6buh^J M&U£g?=i 



DATE: yVo^ BY: lE>frs>/0 dxs^Z^e^ 
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